Real-time fluorescence polarization measurements: interaction of phospholipase A2 with a fluorescent lecithin derivative.
We have modified an SLM 4800 fluorometer to allow continuous measurement of fluorescence polarization. The modifications included construction of simple mechanical and electronic accessories which allowed polarizer position to be program-controlled by an HP 9815 calculator. With these modifications we were able to follow the interaction of the fluorescent lipid analog 1-acyl-2-(N-4-nitrobenzo-2-oxa-1,3-diazole)-aminododecanoyl phosphatidylcholine (I) with Naja-naja venom phospholipase A2 (PLA2) (E.C.3.1.1.4). Upon addition of aliquots of PLA2 containing up to 85 ng protein to a cuvette containing 1-2 microM I, the total measured polarization decreased linearly with time for at least 1000 s. Concomitant analyses of equivalent incubation mixtures and analyses of the contents of the cuvette after incubation and collection of fluorescence data revealed time-dependent formation of N-4-nitrobenzo-2-oxa-1,3-diazole-aminododecanoic acid (II). The decrease in total measured polarization was accelerated by Ca2+ and inhibited by EDTA. These data suggest that PLA2 activity in Naja-naja venom can be measured rapidly at low concentrations of both enzyme (0.01 microgram protein) and substrate (1 microM). Since this technique can be used to collect polarization data over time intervals as short as 4 s, it should be possible to measure the early changes in polarization during the interaction of fluorescent probes with proteins or membranes.